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PROBLEM TO BE SOLVED: To enhance the energy quantity of a lithium secondary battery and 
also enhance the cycle life. 

SOLUTION: In a nonaqueous secondary battery comprising a positive electrode having a 
positive electrode active material, a negative electrode having a negative electrode material, and 
a nonaqueous electrolyte as components, the positive electrode active material consists of a 
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PROBLEM TO BE SOLVED: To enhance the energy quantity of a lithium secondary battery and 
also enhance the cycle life. 
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a nonaqueous electrolyte as components, the positive electrode active material consists of a 
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( 19) «cfEiltoAJR«:*«tfc^-f *-C*6**-fcm 

( 43) 3I( 41) |CffitteO#»^. *( 16) -( 19) I^K 

( 44) JS( 9) -( 11) JC8E^(Oy-<^, #( 20) - 

(23) icga^<oj^«rmtt«^^«ufc^-<^Tfci^ 

( 45) ^( 41) -( 43) <Otmt>K 20) -( 23) \Z 

( 46) ^( 9 ) -( 11) lz&m<D>r'<%i>K mi 24) $ 
fctt( 25) O^Sr^^-tir/t^-rjS-C^^^rftm 

m. 

( 47) ^( 41) -( 45) \ZfSM<Ottm*s m 24) *fc 



■ 



( 48) mi 9 ) -( 11) KEttcQ^3?fcig( 26) ifcfc 

ii ( 27) icE«£<o^m©ia-cfflv>fc^7k-»:m«u 

( 49) ^( 41) -( 47) l£fc«W>*r*M:*< 26) 

( 27) icia«gwjfts«cm©ia-effiv>fc^r&:m?ifi 0 

( 50) mi 9 ) 11) K£ftO^#£J£OIEte@1& 

KtfCJ®( 28) <o{b^£ffl^fc#*r&m«u 

( 51) m( 41) -( 47) lZ&W<Dfrm<DJEmf&W%tL 

r«( 28) <Dit&®)£ m^n - ^ta^ 

( 52) mi 12) M 15) U£l®<0>W^£-&^ Q| 
( 16) M 19) ^fE«l<O^JS^teauyt>!r^58{b^T 

( 53) «( 12) M 15) ICS2«<7>^ #{b^#, ^ 
( 20) M 23) JCfE«(D^^^fig$:&aLfc-5r>r^ 
<b&4l!rcfc*#*-&m, 

( 54) mi 52) ICfcft<Otf**^ XH( 20) M 23) lege 

( 55) mi 12) 15) iefa*fco^^b^i;:Jl( 2 

4) 25) 

( 56) mi 52) 54) IC&tiKD&m-mi 24) Sfcfi 

( 25) <o&mz&ft£tt&7k-&.®,m. 

( 57) 12) 15) lcf£«^^^b^Sr31( 2 
6) 27) {CfB«£^^m*Bia-Cffi^fc^-^ 

( 58) mi 52) -( 54) Kga*t<0*m&JS( 26) *fcli 

( 27) \cfr&<nfti&f&ftwxm\,*tzim-&m^ 

( 59) ^( 12) M 15) iCEtfO^^fb^flffrOIE 
«fe^i:tTJS( 28) <Oit&1fo*m^1tt$*~V& 

(60) JS( 52) -( 54) \Cfc$i<D&&frm<?>iEmf£ton 

tLxmi 28) <O{Z£V0t:m^tZ&fc-&l®.M, 

( 61) 3I( 16) M 19) iC&tfoW*^ 9) ~ 

( 15) <o-fc7 S y * «rf*3»*^fc*r»T*>6 

«U 

( 62) 31 ( 16) -( 19) *B( 20) M 23) tC 

( 63) rR( 61) ICRttOWW, 20) 23) 

( 64) 16) -< 19) , ( 61) -( 63) l£E*fc«>*m 
IC3U 24) 25) W«*«r*#* 

Ml 

( 65) mi 16) 19K ( 61) M 63) IC&£«2<D*m 
**< 26) 27) 0*»«aiTfflv»fc#*r* 

( 66) mi 16) M 19) » ( 61) 63) ICgB*fcc9tt** 

( 67) mi 20) ~( 23) ICEfc^tWtf. *B( 9) - 
( 15) K&fltWir^ 



(4) ^2 0 00 -1 2 08 8 

( 68) mi 20) -( 23) , ( 67) KKtotottM* m 

i 16) M 19) icffi*fc<o&s*&«Lfc#*rfc©fo 

( 69) J5( 20) ~( 23) % ( 67) % ( 68) \C&1&<7>tfft 

*k mi 24) *fcii( 25) \zmmo»**##zn±.# 

i 70) mi 20) 23) , ( 68) . ( 69) KE*8tf>*m 
£JK(26) 27) |CgS«t0^m«™-CfflV>fc^ 

( 71) mi 20) M 23) , ( 68) , ( 69) KE«W>*m 

amtommmtoKtLTmi 28) ©fbs-fcfcffl^fc^* 

( 72) 24) 25) (CgEttO^ffiiOjEfiiS^K 

tu-c«(28) icffi»<a<b^&ffl^fc#*rfcmi 

[ 0 00 7 ] *&!8T/f!^ft<5jEffi( fc<5VM2£&) 

icii, iEflifl&^®( *>avM*£tE*m) <om. mm. 

[ 0 0 08 ] j^Tlw^«^^m^J: ^TOlco^r^ 

^>tb6. fiat^fk^$f*LV>^ffii?: UTttZn , N 
i , Sn % AI /^J55fc5 2l5, IlCFe » P, Pb « M 
n, Ti , Cr % Si s As fc^ ^^fiADxTt 

is-t <o&{t8imt&feT:*> 6 ^ ^fb^^ic^ t x li 

e>lC(Tn±-r6^^lCTa , Pd, Mo. Ni i/^llZr 
flilliA I , Cr » Sn, Fe, Si , Mn» Cu, 

tfflV^wt^^ «*tf, Cu % Cr % Fe , M 
o , Si , W*^llTa <C^tO^»*UV\ fdllC 
Al , Nb , Mn , Co ft* t <0&&V\> &\<\ 

[ooo9] *«wcfflv>p>n^« i *Lv>^flBmm»:co 
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fcllFe -Cr -Ni &£fcl*Fe -C r -Mn 

u, iam&^-n> (sa^i«ta»c 

ot^6. ^ft^l 0 0 0 f a±wM^^t5@ 

mtmmiz-x. otw^ji-^Tt^ h la® 

J I SWS US 304, S US 3X6. SUS31 
6L, S US 4 3 0 Jl*« WC#* L < 14 

SUS316«^SUS316L OtRftMo £^tr;*— * 

£L< 1*1 H7ti%, #£L< f*i . 2 rf>£>6 
m&%* ftt>#*L<!41. 7H4fiI°/oT^, - 
* 4r/W>*fl;l4#* L<ti8Hl8 <fc 9 

U< 1*9 6 fifi%, M0SL< 141 0H16 

Sfi%-C<fc* 0 ^'oA»tilift4L< f*l 1^2 6 
*0 #*U< 141 5H2 0 ®fi%, ftt>#* 
L<ttl6Hl9lt%t*5. -S"Jr/K *oi>, 

*y ^x^o^ft^ia^^^woraicaart , »* 

L < I*, 8 1 8 ffifl;%, 11^26 fifi%* 1 *» 
b 7 fift% % * 9 < 1*9 *»& 1 6 gfi%, 1 5 7l> 

baomi. 2H6tt«, S<b#*L<i*i 

0^15 fifi%, 1 6 1 9 1 . 7 a>k4 

[0010] **W-CSB-5TV^6*m*t 14, ®Jg<£>£ 

■CI*, 3u*x**uY**A>ik* '0**9*9* 
*, »a^^yu«*fcl4JB«^#*t< , &t>#£L< 
i4««-c*>*. 

jfcttft*±tf6fcfti*v^*«ft< , A«rWlC«45 /i -1 
0 0 /uHt«b< , £Mcfr£L< 1*1 0 4i~5 0 jiT 

«ffifc«faw4fci4^tticjB.auT*a5a*fc«*fc 

m&faLltQ , ^ Ti C, Ti NteJfCa-y-f 

[0011] «ffiffc©*&«: LTI4, 

BUM?*, f^K^^hft^fl)^**^ 
felcB£*ft6t>«> -?!*** «B«>a*l4. ft^ff^ 
#JBfc<o«fttt««jfe-Cl4ttv^*3fl«Av^5, a-*-£*6* 
BI^X** *<oxa*»c**«o«»r*Mr 91$ &w + 
©T»*b<fcv\ ¥*&*a5a$i LTfiO . 03^m 
tt±» 1 inn£iToan^«F«LV\ J:0#*L<I4 



0.05 fimU 0 . 5 wmWTOgHS-CfcS. 
[0012] &afcl*, 1t#>. 7? ** 

fc*. ^JMfrttKf*, fcmfcl** *rt»)»7-f^A^» 

flwoaat* a^ e»tto±E^ja* fc i*£&-c&«l 

tf» ^otfuv, its) <<^ K % tfy 7U\ t 

^^>¥^*yti*zne>^^, *^i*x^ 
[ooi3] *«w^ft««»-cav^jx«y ^^A<^> 

»A»WC€F*^r-<*iR^<r*tf<k;^4fef4, 

as-c**. 4iflE©tt*f48 s as%w±as#*u< . 1* 

IC, 9 5 1I%^±AW*IV\ 9 9lfi%J^ 

±36S«|C#*UV\ ^V*a^^X|40 .01-1 
0 0 jim*<JM£LV'. * bUO . 0 5-50 iim^t) 
«^*U< , 0 . 1-5 am^«fCMlV\ 
[0014] 4r^*^Att. y ^ A«r»A3SktfJLfclR 

»c^i:s^*roroffli|RlBicJ:5»»fl:fe«iieiLfc9 , 

^^r^p 9 MittfGe a***SBM£6>*-Cfc*. * 

ML T»6 ti« S^l*^^ ^i: ftjROtt«#-C«>6 
SrlT9<, Be, Ag, Al , Au. Cd, Ga, I n, 

s b , s n , z n 3a«*»tt^^&»ja-*-«, c n?>co+ 

"CM*, Ge, Be, Ag, Al ,Au, Cd,Ga, I 
n , S b , S n , Z n 0>&&tfjmzK*\*\,\ iftZti 
b«)2flSl±©^t)#*H\ t< Ge , Ag , 
Al,Cd,In,Sb,Sn,Zn «:*tr*^^»* 
UV\ C4xe>0^<0ffi^tt^*, ^^i;^LT5 - 
7 0 Bft%4W*L t\ t < lw, 10-60 lifl%*5» 

tt^^XttO . 0 1-40 Mm*«»*LV*. #|w. 
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0 . 0 3—5 jim*s#£LV\ 

(0015] trjitmt* *'(%b&m<0<t£&ZW 

0 , <T4<tVotLX\*. CaSi ,CaSii, Mgi 
Si , BaSi Sr Si i, CuiSi , FeS 

1 , FeSi CoSi » y Ni tSi , Ni S 
i j, Mn Si „ Mn Si a. Mo S i i, Cr S 

i t, Ti Si i, Ti iSi a, Cr )Si , NbS 
i t, Kd Si a, CeSi »> SmSi a % DySi 
», ZrSij, WSi j, WiS i », TaSi j, 
Ta.Si TmSi t.TbSi t% YbSi i% 
YSi YSi i > Er Si , ErSi GdSi 
t.Pt Si , V,Si , VSi Hf Si Pd 
Si , Pr Si HoSi a* EuSi t* LaS 
i , RuSi . ReSi , RhSi Wl&^btl*. 

[0016] uurjmt&tokLx* &m*<< itmfrt 

MftMHteLTl*. i /imWT^JK^-e^a^cotw 
**\) ±m&mvhzzbtW*L\*\ tea>-et>, l 

1 % C a , Mg "Cfc5:i: L V\ t < (C, Li # 

#slv\> &y *-*A*-rfls*<&y ^A^fif*, ^ 

SfeKattT, 10 0-4 20 */W%a<#*Ll\ «f(C. 

2 0 0 -4 2 0 ftttfsuv*. r/i^y ^js^r/i^y ± 

— /K 1 -^Df/l'7/l'3-/U, 2 - 

7 , oe/ur/^-/i', i -y^/ur/wa— /k 2 

A'TA'a— /K t -^Tvl'TA'a— 1 -^^JVT 
/P % 2 -^y^r^a-A', 3 -'O^A'T/l' 
3-/WWtLV\ £<IC, 1 -^ofyUT/Ua-zK 
2 -^otVur/Wa— /K 1 -T/fvUT/Ua — /K 2 - 

10017]^ t7V^ tt* 

#£LV\> £<{C 4 Al «Oix Si Oi, Ti Oav 

Si c, Si'iN.ftWSLv*. lr<<&b"ZyZ 

xmb lxi*s ®£\ tm % cvd# 
m^hMAK b<ic. m&btomni#mtf»*L\\ 

4:<K, Al ,0,^Si O.y/^b 4r>f 



Al aOa^Si Oz<Ott%®*'&Z>Zb&V$ i>. Z 
<0®&. Al id^Si O><0tt%®>bl*. Ai iO 
a^Si Oa^O|gffi^>r*^IC«^TV^9 , 
Al aOa^Si Oi^O©*^ COrtSUicKC^^btt 

£Di£fifcT£*. /ra$tt*©te#**T3 oo <c-i 3 

0 0 ttf>ttHTfT5 Z * L b < ICS 0 0 *C 

^tzb£< &t>thfz*mi>m^t>tiz> 9 r<o»^t>^® 

7; y-^^oiB^H:li2 -5 0 MR%<Dimt>W*L^ 
tK b < IC3 -4 0 t v^. ^ «<ott^«fttt 

JkOfcSFlMfc^-fXli, 0 . OlHOiim 
4*ft£lv*. t < IC, 0 . 0 3-5 nm*5»*UV\ 
(0018] «WW^^*tt*ft©«lt8t L t 

m^Ao^te, sft^^, Mta««)o#&, ts 
mttz*>m*Wi. 
t&mmm%m. 

*fflW«>o#tewtr ^®Ag«A)o# fitter 
^w^ffi Bf«jx^j?rMit : PJ( 1994) icaa«a$ti 

**<bni>*fk», r/wxfc KM. «M. 7$ & 

fit. ^o^^O^iCliiSTC^JtO 
p H\tb< M^fiK 4-13 ^U>, tt 

©iaffitti 0 ic-i 0 0 l v^«, t < \z s 20 
mammae «ca mmtm. Pdci 

(0019] *«$;h,6^ ^b^^flBirL 

t<U, Ni >Cu,Ag, Co, Fe.Cr, 
W % Ti , Au, Pt , Pd , Sn , Znd*#£LV> 0 
i: < (C, Ni »Cu.Ag,Co»Fe,Cr,Au v 
Pt>Pd,Sn,Zn W$U< , $ ^> IC, Ni % C 
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u. Ag . Pd . Sn , Znfttfc< IC#£LV\ 
fc*^#<fc£&<0it£MI&<01 0 (SrW±(w/,c6^? |C 
J o o 2 o ] ##WTJfl^&n*^*ffc£&£lfc^ffl 

&mflix&«-r * ^ t l i\ »^raMft»j!s»*«7 

9r«iR^fl:*«. -rtK3W»f, rxwu*ft#^ 

r^u-h #y 7*y 

n, ;tfy y /UK, ?*y r^y /u©Na , #y 
7iy -/k #y k^av* f-zvj.— #y tr ~/vt 
,w=>-/k tr^/wtrny kv, *y r^y /uts 

^uj>®&m&ft#<D*m&7t!i) *y tr~/w? 
py K, tfy 7 7;wp p j^u^, #y 7y fbtr— 
y-r>, r^77Pnxfi/>-A^t7oo^Dti/ 

tf^y 7> / 7D7^K-fh77DDXf 
l/>-^t7oo7'otl/^i^ #y a^U 

#y 7*d^uv, xfuy-T'D^uy-v/x^ 
-#y ( EP DM) , ^/VtfWfcEPDM* ?Ky 

y u — h ^<o( > y n^^* 
( * * ) y /ufi^xTvu-r * yo-^y 

p^h y /u-y^^^v^fS^, #y:/ 

**fK, #y «^>nKy ^^^'✓•hb, *y 
^y *\s*>mm* #-**-h #y *u*>m 
*y a^^/vmt. 

*&mizz.ktm&z>* mem*) T9 » /\>>&x>x7/i> 

^775/^^, /#y 

^77/^px^y, 72/fktr^y ?*>tmtrh 

^m*!/7h77/U*Difuy, tfy^yffcb^ 
-f6M»tt»HiO«6ffifiil,X»*. 2-3 0 ffift%# 

»*uv\ *<ic, 3 -2 o ttft%a*#*tv\ 

(15 -10 0 Wff*LV^J» £ < <C, 5-9 0 

»«$nfctfc*W¥$1^Xttt, 0. 0 1 
-4 0 fftm*<0£LV«. £ < IC, 0 . 0 3-5 

[ 0 0 2 1 ] «6WTtt:* 4r^f*flSft*l:IN»ltflS#tt 



wfc#X#*. #0BBB6 2 -1 2 2 06 6 

•g\ -6 6 8 5 6 ^, fSJ3 -2 4 5 4 7 3 fl*J 

*>*4Mai£Efl& Hi gum***. <* w 

»M¥5 -2 90 84 4 
JA»2: AJtM&aflM*. ttDlieB6 3 -24 5 5 5 f, 
PQB 3 -1 3 2 8 2 3 -5 8 7 6 3 3\ WW¥ 

6-212617 ^»|C&tt<0fctefifc&«##*h W 
nfl2p5 -1 8 2 6 6 4 ^«lCKtt^lB»»<bW*«r2 

400 r^rii^i aft-c*na«t^t$ nfc#»"c*>9 . 

o^coo 0 2 ffilclB^i-^Xi^Isltrrcof — * «rl^o^ 

^M¥5 -3 0 7 9 5 7 f5J5 -3 0 7 9 5 8 
& s I5J7 -8 5 8 6 2 3\ (518 -3 1 5 8 2 0 ^fBlC 

#M¥6 -8 4 5 1 6 *a*iciattaiftju**r-r 
/uWflS, r^y dsf y /v»jib % 7^79^7^^ 

fW<OAI^W7 7 7-(h 7±7l» ^7 
7V0, 7r-W7'^, ^^^^7*77^, 
J r>*jV'?7 V 9 , 7V7*7*77^, t^7"7?^ 
W-^^jg, 7^77^h f^f*. a— 

^-/K yy7a-Xf y ^ ^y r-feWo 

[ 0 0 2 2 J t < #M¥5 -1 8 2 6 6 4 

x^^^ v y*s-/vmm. r^y pxhy/HWUM 

fc*!)«F*LV\ ®-&lttt, *<<%it&toK*tl>X* 2 0 

0 0 fifi%£TF**&£LV\ $f)i:i 0-1 000lt 
%iU0»*t< , 2 0 -5 0 0 Sft%i^i;ffiL 

6. Ni , Cu, Ag, Fe 

1 0023 ]^ Mfls*MAaM»o«akttMEB& t X 

si x^-ri: x =0 -4 . 2 mi^. ^*>r^<o 

+4 2 fr&&&&Z1Sm&&l,1Z&&* x =0 -3 . 7 
X, x =4 . 2 XII, iSmflE^r^^X, 0 . 0 VTifoi 
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<D\ZML % x =3 . 7 XU. foO . 0 5 VTfcot C 
»«tt»03g«tt^kU, 0. OV***r9 5B. 

u-ciio . 5 v ( m ftifftcTO<cttm* 

^menioc^i, 0 . 0 5 V£Ut. ICO . 0 
8 VJ£Lt( x =3 . 6 ) "CI*. #)0 . 4 VK¥J$mEE$: 

t 0 0 2 4 J ^-r^k^o^s^it^Loo, 

[oo25] 4c«^-cti, ^^at, *&m<D* 
mt&vm. y ^a&a, y v 

[ 00 2 6 1 **8Wt»flV*fctl*E«tt|SH« 
^il^RBftffctti-efc*, *f*L< ttTi , V, Cr , 
Mn > Fe , Co > Ni , Mo , Wrt><b IS tftl* '>tt< 

3 7!>£2 . 2 Ofls*ttre*>S. J; 9 #£L< ft, V, C 
r,Mn,Fe,Co,Ni H iStf*l5 £ 1 

«*>b**&jr7g5&£ !)f^^i:*±a r **ri-« 

Wot, y WMAO^A^ltASO . 3 7!>S 

2. 2 (Dffc^&Tife*. fr:fc£fcLT#&-f6 3BI£&« 
|£#L3 0 ^/U^-^Vh 5fctffi<^firCAl , Ga , I 
n ( Ge,Sn,Pb,Sb,Bi ,Si , P, B4if 
4r**U-CV^-Ct>ft^. ±C«>jE«fl&to»B*-e, -Aft 
SfcLi .MO>( M=Co , Ni , Fe % Mn x =0 — 
1.2). SfcliL i ,Ni04( N =Mn y =0 - 
2) -C*$tl6^br*/v«i»«:#i-6W»0^< it 
1 ^fflv^Ci^-coiLv^. Li .C 

o Oi v Li .Ni O a> Li .Mn Oa> Li .Co 
.Ni uOi, Li .CobVuOi, Li .Co 
»Fe <>Oi« Li .Mn*04, Li .Mn«Co 
a^O^ Li .Mn.Ni »Oi, Li .Mn ,V 
2«0<, Li .Mn eF e 2<0«( IZtx =0 . 

0 2-1. 2 , a =0 . 1 —0 . 9 , b =0 . 8 -0 . 
98, c=l, 6 -1 . 9 6 „ z =2 . 0 1—2. 3 ) 

Xit % Li .CoOi, Li .Ni Oi, Li .MnO 
a. Li .Co .Ni uOi, Li -Mn i0 4v L 

1 .Co .V.*Oi( x =»0 . 0 2—1. 2 . a = 

0 . 1 — 0 . 9 % b =0 . 9 — 0 . 9 8 , t =2 . 0 1 

-2.3) #ferf<bft*. tttex <D<Itt#£x®Mteifflco 

[oo27] *aynm^ziEm!6toittx+ v **Mt 



t>o m&<0&<Dm*&. #M¥6 -6 0. 8 6 7 %<r>®. 
£3 5 . -1 4, 5 7 9 **lcBtt* Jl"C*5 

*(K>nfciE«?&&:§m*, T/w*y&*fc 

tutu, y^^&JGL y ^A^&^y^vuy 
^ t m&&mmtmk. buzz -tzzt \zx r> x 
mxhoxt^\ 

[oo28] *%mvm>zjEmmto'%<D¥*)iiL*i)'<< 

n*V^, 0 . 1-5 0 ,im##£L 
V\ 0 . 5 -3 0 /imWti^W9 5 %&±VhZ 

&±&m<01 8 %$kTXM . d^oi 5 vm&±2 5 u 
mUT<DfiL*mv> ±&m<Ol 8 %WfC 

n^v^i, BETifc-eo . oi-50 mVg ^»*L 
< , ^ICO . 2 mVg -l mVg Ji^LV^ i>tiE^ 
««l«5 g *&@*1 0 0 ml IC^>L/c^W±©^ 
<Op Ht LTIi7 ^±1 2 glT*«#*LV\ 

[0029] *m\e>mmmR*m&\z.z<*x%z& 

^ ^©^iLTliS 0 0 -1 5 0 0tt$>^Ii:^ 
^L< , ZbiZftl£L<tt7 0 0 -1 2 OOt-Cfc 

*? , Wc»^u< 1*7 5 o -l o o o trcfcao 

RfliLTIi4 -30 B#WjO«#*U< , $^>lC^*L<li 
6-2 0 B$fffl-Cfe9 , #IC»£L< «6 -1 5 ^P«J|-Cfo 

( 003 0 1 ^^W^JiC^ffl^ tt68>®^Jli, 

$ tufc«»lc*3t^T{k*»fc«r fir $ v^ffi»tt# 

fflV^ijl^tK wix^^^-Cli, ^77r^h^ 
-^^9 y ^ fttff* u < % tt^o>*:* $ tt, 0 . 0 1 
amW±, 2 0 »mTO»*K ,0.02 am^ 
±, 10 nmfilToia«*J:9 ff*Lv^ 0 c*ie>tt¥lfi 

i, 1 -1 5 nmO!»8*ft**Wfflr*£#4LV>. ^ 



I 
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3fTLl-5 0fift%T«)6;i:»iU<, WC2 -3 
777^h "CMU 3-2 0 ffift%-C*>* C t 

ioo3i] *&m-ci*mm&m*&fti-zitib\z&m 

sj<y r^y ^Na , #y ^^7x7-/^ *y tr=. 
yu> ^yu^— x/K #y tr^yUT/U3—/U % *y 

fay k>, #y r^y ywr^ k, #y t ko^-x ^ 
7*y u-h , ^ f-u > -vu^y^i^^ 
frB&tity , #y tr-yw^ay k „ ^yfh77/u 

^t70O7 , DfUy*I^ ( f-DfV 

7P7>fK -Xh 77Dnifl/y-^t7PPyp 

ev^****** #y rfy^ntru:^ 

l/^-^P iruy-v?xv^ -^y E P DM) , 

XyU*WfcEPDM> TKy hT ~yWT-tr*-/M$M&, >^ 
/^n^!ll/-K 2 -a^/V^r^/UT^y U — h 

$S<7>( y<*) 7*y ^iSt«r/^«r*^-rs ( /*) T 
?y /^K^^^/^ffi^-^ ( r*y yu&^r 
/w-r^y p=h y tr^yw-fe^-h ^ 

trs:/nt^x/v^^-t-a^y tr-Ao^vvu&i^ 

r^y n-h y yw 

-t^^v^s^^ *y y^>?3i>. **^u^sf 

*y i^i/^ym *y *-7vw*y *u-*>«tJi&, * 
y #y #y ^xxyMara, 

<5. flMc#y Z*y /wKi^f;i/^07fs/ #yi- 
tf*^ fvHryUa — ;* , # y r h 7 V /U*a jcfu 

t><0£fflV>*?;dU:') #£L< .0.05M fim<Ot> 
-3 0 ffift%##*L< , *H£2 -1 0 ® L 

[ o o 3 2 j w^^n^fa^ic^^T, <t¥ 



as-c£* 0 as, *y /p^^, *y ac*uw***> 
7-f 7-w»i)Diii^i:i8^n^v^, o- 

[ 0 03 3 1 ^{c4:«^lc1o^^iEAm<£<0^lco^ 

[ 0 0 34 ] (^aJBajEAtttf^^M^niEAtttf^ 
5:t l^, t i> i 

1 0 0 PPM £TF\ t < OA*#*L V\ 

»aJHw**K6«t^O«'frtt2 . 5 ®S%£Lt, 9 6 
1M»T^#*K , 5 mfi%W±, 9 5 fift%WT 
*f*U< , 10 m&%VX±> 9 3 «4%£JIT^» 

i:Wtv\ 

[ 0 0 3 5 ] ^ 

JR^fk^, gflUttlH, ^^^m. 

^ Ltd 5 XI 0 * Q- m£ATjJ*#£LV\ 

[ 0 0 3 6 ] M^tLtlt yfCAt «9SfC{UI 

< , -y^yK 9k % ^pi., ^y 
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b<o&R&xnmt* ftvt. &Xs mttwrti 

"Cfe * < . &*&&0 . 02<i ro# ±, 2 0 /i m EIT^ 
#£L< ,0.1 iimW, 1 0 #*L 

( 00 3 7 ) £5*t&** l-ci*, vtxmmtatofMmn 

[oo38] nmbyzmm&mittt^ttftvm+t 
urii, r7pytoTO^ si c, &rt:7/K=* 

*fl^(D0 . 0 1 1 0 fftOl-pCm t#*Ul\ 

[ 0 0 3 9 1 jE(^) -h ttiE( li^^M 

If-, "//I*/*— , :/7**yS*1f- , ^>k> 

&v* 0 #f&?«cop h lis -io, lEmvnr - 

1 2 #»*Ulr\ 

1 0 0 4 0 ] S5*liffl*(0^teTfft5 i b tfto&Z 

Wc#*uv\ ftfttt, o . i-ioo m/^aaarc 

$£&&J£8S$ ftfcttfffiTl 0 -1 0 0 0 ji m-C&6. & 

*. ttMfiftl28 0 -3 5 0 < C©«B^#*L< , Wc 
1 0 0-2 6 0 t><DiSlfflj6<#*L^. ft&&<0£zkftfi 



20 00ppru£JlW»it<, SOOppml^m 

z>-?uxij&zm^&zb&m&z&* m:^^ 

Rft&JtttV'tf, 1 0 k g /c m a -3 t /c m f *5» 
*LV\ *uv^-ru^jfe(^ru^j£®ii, 0.1- 

5 0b/»w*lv\ ^u^ia*tt % &&-200X: 

[oo4i] *fc^-c{£ffl-e# 6 *'<u n, -< a-v 
, Bf*»W*ttlMe<r»fe* 

^Tfontf^< , Wfcit, a-i^-f ^&#y 
7sr»*ji«y , -it/pp— *aww , ^y^s 

Outfit V\ TLS^O. 01-1/im, 

5-5 0 nmOfta^^/UAMMlvi. cn?><o» 

2 »^±A»e> ^7^ 

( 0 04 2 ] mft?«XI4-^lw^l^J£i: Jgtt»>c>fltJ&S*i 

TI4, mtf, Li CI O*, Li BF^Li P 
F., Li CFXO^ Li As Li Sb 
Fe, Li B10CI io v Li OSOiC»Fwt3($ 
n6 7/vto^/wt^K( n »16 &T<OIE(7}ffi&) , l 
i N( SOiC.Fm) C SOiC.Fi^i) 

Li C( SOjCpF^,) ( SO»C,F^) ( S 
OiCrF*.,) T^$n6^^Kffi( p , q % r 

£A,Li Al CI 4, Li CI % Li Br. Li I , 
^Do^^yfn^ E37*=A'*'> fifty 

eX±«rjfi^LTffiffl"f6w t l: /^Tt>Li B 

[ 0 04 3 ] 4c*W-Cfli»-e*^««t4: LTI4, ^nfc- 

-m*— k , ^DDifi/>*-^ % j^^h y 7 
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/K 1 , 2 h ^i/ai^v, fh 7tKo77^, 

2->f/l^h7tKo77^ 

K . 1 . 3 -'WV7^, 2 , 2 -fc'XC h y 

n^t ^/U) -1 , 3 -my^, tJwI^TS K , is 

> ^yu*yi^7S K , S^-^y^V. T-tr 

h zih y /K -M^^, ^/u^ey ^ 4 a, y ^ 

2 -;*-*u-:/y > s 3 -r^yu^K/^( tvw* 
u>7>-^4-h nnKn7^m 

7 4 Dfuy^-^-h »iLt\ 

— h frifrallB^LfcmJftffcKLi CFjSOj, Li C 
1 O., Li BF4*U;Ov'**:ttLi PF.££tfm 

*W«^8«IC, Li CFiSOi, Li CI 0«, ii 
L < I1L i BF *<0*b*b iStfftfc'>4< 1 1> 

1 0 0 4 4 j *fc, m«®(offii»c»c^«<ce3«ea»»t 
in*, Li omit®, wfvwjto* mmwtzft* 

<&b1%X^Z> 9 Kfr-Ch* Li iN, Li I , Li t 
No, Li >N — L i I -Li OH, Li .Si O,, 
Li 4Si O.-Li I -Li OH, -Li ,PO«- 
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an muiis* #/fl-f a # at> *ofc i >a * 
[ 004 6 ]$^, tom*%tkum&&&&-rz a 

y fpy b"o— yv, h y 7x^7; v. 7 

xiy^/W</- jU % h y if/W7t^77>fh , h y 
n -fyJA, ^*1fy !) 7; K , -h a^-tf 

y^y^tN.N* -si^^j) xfi/^^ 

y-/K ai ci mtmxv ^-ttiisw©*y 
^/i^y ^, ^/u^=./wS5rJ#ory — /Ht^- 

6. #l-»^tV>(D|iK y 7x=/U7i V, 7x=y^ 

1 004 8 ] mM?^tli> ^&OEjfi«tffi^S:"Ct«^ 

K^Wftrt, 0 . 1 -5 00ppm, J:0ff$l<ii 

0 . 2 — 1 O O p p mTfca, 

1 0 0 4 9 ] raftmtt. ±fl5rl UlTttALTtxfc^ 

2 [H]W±(C^ltTttAi-6Ci^iUl/\ 2©^ 

U/t^$rttA) -Ct>^v\ mA?f$W^A^fai(0 
^JRS^O^^IC, ta?&fi5«:«ja£U7t»? , ®«JteiciS'L>73 
^ffl#tt«r*»ltfi C i: £ tf o 1 1> X \<\ 
[ 00 5 0 ] ^^-C^ffl-C^imWLte^^ttt^Sii 

SUS304, S US 3 0 4 L , SUS304 
N, SUS316, SUS316L, SUS430, S 
US4 4 4 W % =-y>riV* y *&t&L1tX7'>l<'Xm 
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[ 0 0 5 1 ] 2t:«^-C{effl-r6y -Kfcfcl*, tt5R69 

y -Ksoiwttii, ^*o^^( eg, e«Exi4Sf«t«) 

[ 0 0 5 2 ] **MTttffl-CtSXf^4ry h (4, ttJtt 

*-*&*y *y -f * k, *y rs k-c** > it 

[ 00 5 3 ] Jt^JtC0«t ^ KLT»*£T&ftfcmM,tt % 
* A WAftOS 0-120 %fctf A+* Ol^ff* L V^ 0 

[0054] **wa>ett<b«fr^#*uv^-^^^* 
{*( ttMUfctt) tt*oi§9 -c*>*. *a#i43 o 
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fc, 0H&tt£K2. 5V^13, 
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±3. 3 V«lT«&ICff*LV\ »-yy/Mttl 



(12) W2000 -1 2 088 

BGA±2 0 B^TA S #*U< % 1 BW±1 5 
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OTWiK ,4.0 V£Lfc4 . 2 V VXTtm\Z&* 
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£Ut6 0 TCttTO»i:#*tV\ *-^^^JBMttO . 
2 0W±2O 0KtT* s #*L< ,0.5 0^15 BEAT 

[ 00 5 5 ] MnottMitt^icjecT^KitTikB 

[ 00 5 6 ] **WO««H4eKli*i:-ca**«riaW 

otwwa«m«i*ffc u r Kits r ^ t> -e* 

6. ifcm^S'^tCtt, m/3E^lHlK( DC -DC a 
IO 0 5 7 ] ^«^(0«ttM«R^r^«IW^ffi$tl6. 

[ 0 0 5 8] 

[ 0 0 5 9 ] Hfig«ajl 

a«»fsteLT#ttfl4r*f3Ml*< fk^-i ) , 
^Cm/tar^^b^ Lt, Si -Ag ^ 
fc( <t£ ®) -2 Ififttfc4 0 -6 0 ) , 
U?tLi -Si ^^yrDf/UT/^-^fflv^tL 
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o a ( 4 it)t9o-io) , &mA?*><>£ 

fto#UfcSi ( it&fo-S S i -Ag <Offiftfc 4 
0-60) , *U 7i/<b^!> 7^3 g SrN-^A'f 
□ !) K^50g ^**»Lfc«l^4r-f &£3 0 g ^JDU. 

( ffcS^-6 ) *JH^fc. ±Cft«tm( *fc^&l - 
6 ) Xtt* y ~1Tffci>0 .05-4 Mm^© 

LTtfy 7yit*-» t>\ 0 g -f 
pyKVSOOml tc^ftfctr. Att-i-xh «rfrrtL 

[ 0 0 6 0 ] j£ffii£4MfLi Co Oi2 0 0 g ± T** 
i/y^yM Og fc«r**^-f*--c»*U, 8£v* 
T»*fflt UT^?y 7yffctTsiy g Srfi^U, N 

K 3 — * — -effd 30/i m<oryV; A^m^n 
BKtMu 1 5 0 -7 -TV* «-C£E«IAS 

*s-b *rffo£Lfc. IM*IC, MM*"*-*)* £2 0 n 
6 »l tM * /K0*tt*fi± J:CAS*m^o . o v 

ai 

#3- *m «"« (mAh) «J£(V) 



[ 0 0 6 2 ] fclcm*?&ti&<ra«fc7 ICLTf^rtLfc. T 
A's/V'fM&ft-C* 2 0 0 c c <^^P<7>^i; ro^l/^ 
2&lw6 5 . 3 g Odft?xf ^tV\Ji, w*uriKiaas3 
OTZZ&jLtt^Xi 2 2. 2gOWtt 

xfl/>^'>ffoSH?Lt. fctc % 0 . 4gOLi B 
F«, 12. UWLi PFttmUO 0*Cfctt;t& 

1.13 5 ^afeawoffittTfcofc. *#l*l 8 p p 
m( KiUm^B WMKC -2 1 0 fl*— 4 S/ 

Y-TK^ao^isa-caij^) , 2i«sss#ii2 4 P P m ( y 

D^^^e-yuy/u-^m^lPli: U> 0 . 1 H^Na OH 

I 006 3 ] i/y ^-««ll;J;*«>J:5 l-t TffrfcL 
fco 01 Idtlfev^fftoOT ±WMU 
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[0064] ±e(0n«jMtt&*i . 5 A-e^m-rao 
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(Wh) (30-9- W ^ />o/o) 



1 


1 


Cu 


2100 


3.5 


7.4 


80 


2 


1 


Ni 


2200 


3.5 


7.7 


63 


3 


1 


Ti 


2000 


3.5 


7.0 


80 



4 1 SUS304 2200 3.5 7.7 82 

5 2 Cu 2100 3.5 7.4 82 

6 2 Ni 2000 3.5 7.0 85 

7 2 Tl 2100 3.5 7.3 78 



8 2 SUS304 2000 3.5 7.0 81 



9 


3 


CU 


2200 


3.5 


7.7 


82 


1 0 


3 


NI 


2100 


3.5 


7.4 


86 


1 1 


3 


Tl 


2100 


3.5 


7.3 


70 



12 3 SUS304 2000 3.5 7.0 78 
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a*? 


1 4 


4 


k i : oonn *i c 
Ml ZZUU J.O 






1 5 


4 


Ti 2100 3.5 


7.4 


81 


1 6 


4 


SUS304 2000 3.5 


7.0 


78 


1 7 


5 


Cu 2000 3.5 


7.0 


75 


1 8 


5 


Ni 2100 3.5 


7.4 


60 


1 9 


5 


Ti 2000 3.5 


7.0 


78 


20 


5 


SUS304 2100 3.5 


7.4 


81 


2 1 


6 


Cu 2000 3.5 


7.0 


78 


2 2 


6 


Ni 2000 3.5 


7.0 


75 


2 3 


6 


Ti 2100 3.5 


7.4 


81 


24 


6 


SUS304 2200 3.5 


7.7 


82 
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&2 

## *T» m# &fl&fc£ jim fimAh mttffiV/i"¥-Wh 30^^/1-% 



2 9 & , ttftl 0*«*m*trJ5* 2 0 /ixn-C^ffim^ 

25-30 «rffiv>, mn&mi t mwttm&n^^ <o 
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$8 


0 . 


0 3 
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3.5 


7 . 


2 


7 0 


2 6 


1 


m 


0 . 


0 5 


2100 


3.5 


7 . 


4 


7 8 


2 7 


1 


m 


0 . 


1 


2100 


3.5 


7 . 


4 


8 0 


2 8 


1 




1 . 


0 


2080 


3.5 


7 . 


3 


7 5 


2 9 


1 




0 . 


0.1 


2030 


3.5 


7 . 


1 


6 0 


3 0 


1 


7/U 


S 0 


. 1 


2200 


3.5 


7 


. 7 


4 9 
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^t^» * Ai»*^ttAd txx^z. $ e> l£f&*&2 5 - 
2 8 t mm 9 t 3 1 *>JtR*>fe , Ii0 . 0 3 

lim^t 1 Mm&T&m^-ehZZkVM^tL. * 
fc, 3»»«-Cffllf^fciE«»»«L i CoOtKl Ni 

I 0 0 7 0 ] 
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[ flf-S^iMi] 
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3 ±&nffe&K 

4 Xffiy -K 
5 

6 1 EArt£#{t 

6 2 ^>fyf) 

63 
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F * - A 5H003 AA01 AA02 AA04 BB01 BB02 

BB05 BDOO BD02 
5H014 AA02 AA04 EE05 EE10 HHOO 
HH06 

5H017 AA03 CC01 EEOO EE04 EE05 
HHOO HH03 

5H029 AJ02 AJ03 AJ05 AK03 AL01 
AL02 AL06 AL1 1 AL1 2 AL18 
AM02 AM03 AM04 AM05 AM07 
BJ02 BJ04 BJ14 DJ07 EJ01 
HJOO HJ04 



